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[S^^Sl KR 

imm^m.] 10-2003-0013700 

[SS^XH 2003.03.05 

1^x11 mm's 11142^21 ^§011 2im mm. mm^ xii6os£i ^mm 2\ 

m mm^A[ 5 S^ihLIDK CH£|oi 

20 S 29,000 

16 S 16,000 
[¥d5!^&SJ 1 2d 26.000 ^ 

I^AhS^S] 11 1,^ 461.000 S 

532.000 S 

[g¥A|^l 1. fi^^AI- SA||A](£a)_1§ 
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^ ^^^^ ^^ 1-^^ '^^£7> -f^tlr ^}-§-*]-fe -^71 i^V'Hl 

1 

N 

A, 

^Afl l^V^ 0.7| ^^^^ ^J^^^ 
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1021 
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^^ ^^>: 2004/3/18 



-n-7] ^Tj] 4i;^l-{organic electroluminescence device} 



til, <=>]^]^ ^'^S.^]±7]- ^ ^VM-^Ai -B-7l^v^rfol^^(organic light emitting diode: OLED) 

B\^JLS. l-e^^ -e-71 ^711 7]^o] m}^ ^^t}jL 9X^^ , °]^] ^ 

€ Xl^Cflexible) -f-^ 71:^ ^ofl£ i^>l- ^^^^ ^ SX^ ^ ^Hel-, l-a}-^ 
o> c]>^l-5ilol sfl^CPiasma Display Panel)olM- ^7] ^^(EL) i^l^fil-allololl al«fl 



<2> 1] 
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^'y-'Hi^^i (iovoi*» ^^o] 7].^§].j7, ^^ tiling ^^^^] ^^H-cf^ ^ 
^cf. sEt!" :^:^] ^^(EL) 37}7] ^^ u)-ei-^ ^7} $x<^ 

^ ih>^Hl^i^ ^^ ^-^^s.7> "icH^l^ :i ^'=^<^] ^^-^ ^^<^] 

<5> -H-71 EL i^>l- ^l^^f^ <^^^^ iJf^^ -y-s^i^, 

<6> (1) 'd^-l, ^^71:^ ^011 o^^. <atlcf. <y=^ 1-^^^ ^^1 ITOCindium 

tin oxide)7> ^91^. 

<7> (2) ZL ^^^<ij#(HIL:hole injecting layer)^ ^tl^f. ^^7] ^^^^<^;#o.s^ 

^S. ^e] H^S-Alofia (copper phthalocyanine(CuPC))^ lOnm ^^1 30nm ^^t=\. 

<8> (3) cf^^S ^^^^4^^(HTL:hole transport layer)^ '^]^]^ 

4,4'-Hl>i[N-(l-M-H^)-N-3£ll^o]-tili^]a}ol3jjl'^ 

(4,4'-bis[N-(l-naphthyl)-N-phenthylainino]-biphenyl(NPB)# 30nm vfl^l 60nin ^2t^><=^ 

<9> (4) H ^o\] -B-7l^^W (organic emitting layer )^ 

<io> oltti] ^jQ.oil ccl-ef (dopant)* ^7}t!:Cf. ^^(green) ^^^^^ t^o, 

HOSTS- 

Hel:±i(8-*><^lS^Al^l^E)lolH)<y:^T:'l^(Alq3)(tris(8-hydroxy-quinolatealuminum)#, 
(dopant)^ MQD(N-i^l^^lM-3Hl^)(N-Meth ylquinacr idone) 5£^ Coumar ine-H-S^l* 1~2% S.^ 
20nin-40nm^£Sl ^^^* ^'^^t!:^-. 
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<12> (5) o. ^c]] ^^>^^f^(ETL: electron transport layer) ^ ^^}^^%-iElL: electron 

injecting layer)^ ^ytli^. 
<13> ^^7](4)^ Alqa^ ^>^> ^ ^Alol] srV^.^ ^<^^## rcj-s Aj-g-^l- 

<14> (6) t:]-^ If^(cathode)^ "U^^. ^Infl ^"^^ :a-t:f -S-<^1^M1 *>7l ^*>o^ LiF, 

Li20 <y:nH^ ^711 <^^tl ^ Al^ 

<i5> nV^l^^S. iiJis]-^ ^ ^^1^. 

-^7] ±7}% ^i^*>feeii ZL ^^o] ojcf. 

<17> >^J-7lSf ^A^^>7l ^^Ai, ^ ^V^^ ^^/^^^^S^^/^^^^^^^^/^W/^ 

^>T^4^#/^^l-^^^/<a=^-2.S ^^^5]^ 'U^J:^<^A -H-71 ^^1 :ii7.}d\] ojo^Ai, ^>efl^ 

<18> 1] 



38-7 



<19> 
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<2i> ^^o. ^7].^^ c]^q:\ ^^3). ^^§H ^>-§-€ ^ 9X^^, 

-g-A] ^7] ^ 7l$o.^ ^^%7> 0.1 ~ 90 ^^%oli:f. 

<22> Aj-y] «V:^^^^ ^^sl-*:'^ ^>-§-5]^ 1"^^ 7}:i[x:^. 

<23> Bl - X - B2 (Sf^^ 2) 

<24> o^7l>H -g-^€ ^^#(fused Aromatic compounds )S^Bl aI^^ SX^^ 

M.^] ufH^€(naphthalene), "yrHsl-^ (anthracene) ^JH^fH^Cphenanthrene) . s\-o]^ 
(pyrene), i^il^^Cperylene) ^ ^-^-^Cquinoline) -L^^S. 4^ 9X^. 

<25> ^*|., Bl, 82^ z^-z^- o>^(aryl), M<i>l(alkylaryl) , ^^Alo>^(alkoxyaryl), o]-^ 

o].olico>^(arylaminoaryl). 'a-^<iHic:0>^(alkylamino) ^ <^>^'&€(arylal lyl )7lS. <5l^<H 
^ ^iH^ ^ o;io.B^ 3)1 1^ (phenyl), «H5|l^(biphenyl) , ^o]^^ 

(pyridyl), i4^^(naphthyl ) , :Ee^l3il^(tritylphenyl), w>o]5|l^Efl^(biphenylenyl), 
€ (anthryl), BH^dHKphenanthryl) , sfl'd (pyrenyl) , ^11 (perylenyl ) , 
(quinolyl), <i><^li¥|-^€ (isoquinolyl ) , l-^2ll^(f luorenyl ) , 3|l^(ter phenyl ) , 1-^ 
(tolyl), ^><a^(XyIyl), (methylnaphthyl ) , nf- ^ ^^^S^B] ^ $Xt\. 
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<28> 
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<29> 
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SE?}:, ^7] s^n^ 1^ Ai^if ^z]- ^1^5] TIM- ^l^Sl^l ZL#, o] 

^l'd(phenyl), wl-<^l ifll^Cbi phenyl ) , ^ols^c^^Cpyridyl), M-^Knaphthyl), 
(quinolyl), ^Idt^l^^ ( isoquinolyl ) , 1-S.efl^(f luorenyl ) , 4^ (ter phenyl ) ^ 
(methyl), '^H ^(ethyl ) , ^S.^(propyl ) . ol4^HS.^(i-propyl ) , t-¥-^(t-buthyl ) ^.o^^e^ 
^ 9X^^, Ai, A2 ^l«:7l^ z^-z| i7fl ol^^V.^ ^ o^ji^ "ar^aCalkyl), <>>^(aryl), ^Q:^ 
^l(alkoxy) 'yr^'^VDli^Caikylamino) , ^^^(halogen) , ofl^^l (aryloxy) , oj-^ol-uli:: 
(arylamino), "^^^^(alkylsi lyl ) , (arylsilyl)7l f^<HlA-l ^em^ ^ oi^f. c^j^s. 

^ Al, A2S1 ^1^71 S ^l€(methyl), <Hl^ (ethyl). ^S.^ (propyl ) . ol4,xc^:g(i_pj.opyi) , t- 

38-11 



102^0020468 #^ <a^>: 2004/3/18 

-?-€(t-butyl), ^>ol#S.«n^(cyclohexyl), oH^a] (methoxy) , <Hl^^l(ethoxy), 
(propoxy), -^^^1 (butoxy) , 1=^^11 ^^l-olic (dimethyl amino) , ^<^Hic(diethylamino) , B 
s]^l^^^(trimethylsilyl). ^ll^AKphenoxy) , (tolyoxy) , cl5ll^<^>' 

olia(diphenylamino), Be]3Jll^^^(triphenylsi lyl )S.-^E^ ^ ^cf. 

<3i> ^l:g-5]7^u|- Al, A2^ 3^■ l-^S-^B] ^ 
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<36> 




^ 'U^}-- 2004/3/18 



— Si 

\ 

G-13 G-14 
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^^f: 2004/3/18 



G-21 G-22 
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<38> 




#^ ^^V: 2004/3/18 



G-27 G-28 
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n <a^]-: 2004/3/18 





G-33 
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<40> 




^;^>: 2004/3/18 



G-39 S-40 



38-19 




<42> 



Hl-sfl-2-^-N.N'-i=fol-p-l-€-tes1-^-9,10-^olo>i?l(N,N'-Di-naphthalen-2-yl-N,N'-di-p 
-tolyl-anthracene-9,10-diamine)^ ^<^] ^^^€i=f. 



<43> 



1) N,N,N' ,N'-BflBB^-3Jil^-<?]:Be1-^J-9,10-cf6l<^>^ 
(N.N.N' ,N'-Tetraphenyl-anthracene-9,10-cliamine)^ 



<44> 





38720 



1020^0020468 ^^ <a^>: 2004/3/18 

<45> x^x] 2^ -i-e «>^- l-H^-^aiofl 9,10-t:l-clti^So].ee:j.^(3g^ 0.0089mol). i=f«>ls^l^<^>^ 
(3.78g, 0.022mol), 

BINAP[2.2'-ul::^i(cfol5ilt^i^3ilv^)-14'-ia>oiq.K^](2.2'-Bis(diphenylphosphino)-l.^ 
phthyl])(0.055g, l%mol), Pd(0Ac)2[^s1-l-( II )<5Hltfl*^]B](0.02g, 1% moD^f NaOtBu[^l- t- 
^^A>olc] (Sodium tert-butoxide)(3.4g, 0.036mol)» ■i-^<a(100mL)<^l ^ 24^1;^ 

reflux* tVcf. aV^o] -^^ ^^d^SL^: -g-nfl^l 1-^^ 60mL 

N,N,N',N'-BflB5l-5il^-^H2^-€-9,10-nf<ilc'>^(3.56g, 78%)^ Jl^ll- ^ ^ 

<46> 2)N,N'-cfol3j]^-N,N'-i^ol-;^;-s.^_o]-E2^^_9 10-cfolo>Tni(N,N 

-tolyl-anthracene-9,10-diamine)^ 



<47> 




Br + 




2^ 9,10-t:f<^l^S.S.<y:B2}^(3g. 0.0089mol). "3J|l^-arl-l-o>^ 

(4.09g, 0.022mol). BINAP(0.052g, l%mol), Pd(0AC)2(0.02g, 1% moD^f Na0tBu(3.4g. 
0.036mol)» l-^<?31(100mL)<^l ^<?] ^ 24^]^ reflux* ^^o] ^^s]^, h]-^ # 
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^>-S-^H silica gel short column^ ^}JL ^>-§-«><^ ^^o] ^§7]^ o]^^ 

Jl^l^ N,N'-nfol5il^-N,N'-cf<^l-/w-l-€-^Hei-^-9,10-cfolo>Tni(3.52g, 73%)^ 



<49> 



( N , N • -D i -napht ha 1 en-2-y 1 -N , N ' -d i -/7-t o 1 y 1 -ant hr acene-9 . 10-d i am i ne ) ^1 



<50> 




<51> 



<52> 



<53> 



2^ -^^ w>^- l•^^-^a<H1 9,10-n1-6l«.S.S.^He1-€(3g, 0.0089mol), ^^^r^]-2-'d-p- 
s.^_ol.Tji(5,2lg, 0.022mol), BINAP(0.052g, l%mol), Pd(0AC)2(0.02g. 1% moD^]- Na0tBu(3.4g, 
0.036mol)l- 1-^93 (100mL)<^l ^ 24^]^ reflux* ^^<^] ^^s]^, w>n4- 

MgS04^ 1-^ ^l7l*>al Dill^ #se^-ol^l- ^<a-o.^ ;^l7lBr>ji 

^}-§-*H silica gel short column^ ^-JL ^M^^ ^l-§-^><^ ^^^j^g o]^^ '=^^-^}<^ 

h^^^ Jl^M N,N'-t^ol-^^^5^1-2-^-N,N'-t:f<^l-p-l-^-«]:H5^-^-9j0-ti|-c,l<5>ini(3 95g^ 

69%)^ ^ $;icf. 
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<54> 



ITOClndium Tin Oxide) ) 7l:^(glass)^ ^^^o] 3mm>Smm 3.7]7} 

sflEi^Cpatterning)?]: ^ ^-fl^^cf. 7]:^^ ^wh^o]] ^ 7]^ <y-^o] l>l0-6torr 

7> S]i^ tV ^ -B-7l#^ IT0^<H1 CliPc(200A), NPB(400A), ^^#(200A), Alq3(400A), 
LiF(5A), AKIOOOA)^ ^^S. ^^^sr>^c]-. oim i^-^f^^ ^] 1 :£^B(HOST)S. ofsfl zi^^ 
^>-§-M-^^ 1:^1-^ ^^Hll- 1:0.015. ^V^c]-. 



<55> 




HOST-1 



<56> 



1) 



G-2^ ImA^ ^^1- iB^^Si^ «fl 1527cd/m2^ "^$^31, olnfl CIE 



x=0.220, y=0.555<^l5icf. 



<57> 



2) 



G-3# >^>^^l-o^ ImA^ ^^1- *3^^^* nfl 1445cd/m2^ ^^^i, o]^^ CIE 



^ x=0.254, y=0.619ol^c1-. 



<58> 



3) 



G-321- A>-g-^l.o^ imAo^ ^^^o^^ nfl 1441cd/m2^ '^^JL, o]^ 



CIE^ x=0.297, y=0.615clSicf. <^7]^j , CuPC, NPB, Aiqs ^ ^S^^ 5Sf ^^cf. 
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^^^1 tbcf. 
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11 

^^Cy^^) ^><^1^1 if-^V^ 

^ -R-71 ^^1 



2] 

^1-71 ^^^^ IS] #^3]- CfS. ^^JT). ^^SlcH 27M olAj-o| ^ 

^J^l^i, 27>^1 oj-^l-o^ ^A^^ ^^^^ #%=^ 7]^O.S. 1^ # 

^^%7l- 0.1% - 90^^%9l ^^1-^^ -B-71 iii^V. 
3] 

^y] >^c]-7l Sl-th^ IS] 1-^4 ^^^1 ^^^>a] Al-g-s]^ 1-^^ Bl - X - B2 

(S|-*l-^2) 7}^]v^, ^^7] -g-^^ 5|-^l-(fused Aromatic compounds), ^7] 



[ 1] 




38-25 



102T5re0020468 ^^ ^;^>: 2004/3/18 

Bl, B2fe <='>^(aryl), '&^<5>^(alkylaryl) , ^y-^^l^^V^Calkoxyaryl ) . o>^o1-d12^o>^ 
(arylaminoaryl),'^^6Hi^o>^(alkylamino) ^ <il-€*y:^(arylal lyl )7lS. ol^<>|^ Zlf-o.s. 
l-^o] ^^^S. ^7] ^711 ^V:^ ±7.}. 

m^^^ 4] 

^1 3 -^M 9X^^^, 

^^71 M-Hl:^ (naphthalene), '^VSe}^ (anthracene) 5ll\iB^(phenanthrene) , ^■^] 
€(pyrene), 5)l^^(perylene) ^ ^^^(quinol ine) ^^-^^ ^^^^ ^^1-2.5. 

*m -B-71 ^Tjl ^7}. 

5] 

^7l Bl, B2^ J^ll^ (phenyl), h>o1 5ll^(bi phenyl ) , (pyridyl), M-^^ 

(naphthyl), Be^l2ll^(tritylphenyl) , wfo] 5ll^efl^(bi phenyl enyl ) , 'y:B^(anthryl) , ^]\^ 
B^(phenanthryl), sfojefl^ (pyrenyl), ^ (perylenyl ) , ^)^€(quinolyl ) , <^><^1^^^ 
1 (isoquinolyl), 1-S5fl^(f luorenyl), Bl3i|l^(ter phenyl), #^(tolyl), ^>'^Kxylyl), 
^l^M-H^ (methylnaphthyl) ^ ^^S.-f-El -^d^s]^ ^^1.^5. t}^ -^7] ± 

^1 3 %H1 9X'=^^^, 

l-^^ofl ^^£lol AV-g-i)^ ^^^S -B-71 ;^7jl 
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^1 1 9X^^^, 

Al, A2^ ^l^slTlM- 3Eil^(phenyl). w>ol3il^(biphenyl) , ^o]^^ 

^(pyridyl), M-H^(naphthyl ) , ¥l-fe-^(quinolyl ) , (isoquinolyl) , l-^efl^ 

(fluorenyl), EiiEll^(terphenyl) ^ i^l^(methyl ) , <Hl^(ethyl), HS€(propyl), o]^^^^ 
(i-propyl), t-?-m(t-buthyl)S.^Bl ^^5]^ ^^^S. -^7] ^7^1 ^^^^ ^^>. 
[^^^J- 8] 

^1 1 *oHl $i<H^i, 

38-29 
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^1^^ 4z]-o^ Al. A2^ ^1^7]^ 2^2\ ^o]^ 171] ol^Vojc^, <^J:^(alkyl). ^1-1 
(aryl), <a:^Al (alkoxy) , ^^<5>Dlv^(alkyl amino) , ^S.:31(halogen) , o>^^^1 (aryloxy) , <^>€ 
<5Hii(arylamino). '^r^^Kalkylsilyl), o>€^Karylsi lyl)7l ^ ^d\]^^] ^^^^ 

^^1^5. ^1-^ -B-71 ^711 :i;<>. 

91 

^oM ^1^ (methyl), ^fl^ (ethyl), ^^.^(propyl) , <^l4iHS^(i-propyl ) , t- 

-?-€(t-butyl), ^><^l#S«l^(cyclohexyl), (methoxy) , (ethoxy) , SS-^^l 

(propoxy), ^-^^1 (butoxy) , tifl ^ oI-d] (dimethylamino) , H^l ^H] ^^^(tr imethylsi lyl ) , 

3il^Al(phenoxy), £^^^1 (tolyloxy) , i^^l^<>Hii(dimethylamino), i=1<Hl^oH 
i^(ciiethylamino), i:^5ll^<>l-ali::.(diphenylamino) , :S.e]4^^%(triphenylsi lyD^-^E-i ^^ 
^^^S. ^7] ^7^1 

101 

^1 1 

^oM Ai^l- A2^ Cf^^ 3 ^o^i o]}=^ §1-1401 o.^ s:>^ 0.7] :^:^] 

mn^ 3] 
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11] 

^1 1 *oHl SXo]^, 

>^V7l ^xs^ ^^o] t}c%-9\ 4 ^ii -B-71 ^Jl^^j ^liP^]-. 

4] 

38-31 



102?5re0020468 



%^ 2004/3/18 
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\ 



G-13 G-14 
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G-21 G-22 
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G-27 G-28 
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n ^^>: 2004/3/18 



G-33 
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G-39 S-40 
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G-43 



38-38 



